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(54) [Invention name] Medical capsule 
endoscope for diagnosis of body cavity 

(57) [Summaiy] 

[Objective] This invention is aimed at the 
diagnostic capsule endoscope that mininiizes 
pain to the patient with means to diagnose color 
of reddish injury in the body cavity (coelom). 
[Composition] This inventicm has red color 
sensor 21 and transmission unit 22 in the capsule 
2 to fix the capsule 2 in desired body cavity by 
using clip 3 e.g. stomach wall. Reddid iiyury 
state wi II be detected by the red color soisor 2 1 
to transmit to the receiver outside the body by 
means of wireless signal. 
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[Scope of patent olamis] 

(Cbim I] The diagnostic capsule endoscope in the 
body cavity that contains the capsule with color 
detector of internal body wall and signal transmitter, as 
well as the fixtine of tte capsule to the body cavity 
wall 

[Description of the inventiQn] 
[0001] 

[Industrial application of the invention] This invemitm 
is related to the diagnostic capsule endoscope to 
observe the mjiny location of tfie bod|y cavity. 
[0002] 

[Cdcventional technology] In general, the stomach 
diseases e.g. tumor, wiil show red or uneven tissue. 
Therefore, it is possible to visually differentiate 
location from nonnal tissue. The stomach diseases will 
gradually reduce unevenness and redness during 
healing process. However, a number of diseases 
nowadays give no uneven tissue. Therefore, it is 
fiecessaiy to discover the reddish tissue by dtecking for 
color variance. 

[0003] Therefore, chronological observation aiter 
healing must be performed periodicaHy to check 
agahist reoccurrence of the disease. In conventional 
technology, an endoscope will be mserted into the 
stomach of the patient Tlie physician wiO carefully 
observe color chiuige to check against healmg state and 
recxxurrence. 
[0004] 

[Topics of sohition m this mvention) However, 
observation with an endoscope has restrictions. The 
palient must control meals from tiie previous day, must 
be at hospital and resist pain resulting from inserting 
the endoscope. In addition, if chronological 
observation duration is brger, reoccurrence of disease 
will not be confirmed until the next observation. In 
contrast, fi^uent duration of obscrvatioD will raise 
burdens of die patient, accordingly. 
[0005] This invention is auned at the topics above. The 
target is the diagnostic capsule endoscope with 
minunum pam to die patient, as weU as continuous 
ofaservatkm of color change in injuiy area of the body 
cavity. 
[0006] 

(Means and actiui for sohitioo to the topics] The 
dia^MStic capsule endoscope in the body cavity shall 
contain the capsule wdb color detector of mtenial body 
wan and signal transmitter, as well as the Gxture of the 
capsule to die body cavity wall. The capsule stall be 
fixed to desned bcatioD m the body cavity to detect the 
color change e.g. ledoess of injury by means of 
detecting unit above. The output sig^l will be 
transmitted to receive outside the body. 
[0007] 
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[Application of invention] Figure 1 to figure 4 show 
tiie dragnostic capsule in one application of this 
mvention. The dii^ostic capsule endoscope I is 
composed of diagnostic capsule 2 and fixing clq> 3 as 
shown in figure 1. The clip 3 will clamp the ci^isule to 
the body tissue 4 &g. stoinadi waO. For UBtaoce; band 
shape metal phite will be best mto U-shape on the 
center. Both its ends will be crossed in V-shape to form 
a pair of clip 6, 6 so diat the hanger 9 on tip of hook 8 
on the central loop (will be explained below) will fbc 
and remove freely. 

[0008] This diagnostic capsule I is inserted to the body 
cavity by means of tool 10 for chronological 
observation. The tool 10 is composed of flexible tube 
1 1 and inserting pusher tube 12. Tbe pusher tube tip 12 
is covered by the Imking cylinder 13 for easy fixing 
and removal. The pusher tube inside 12 is penetrated 
with manQMilating wire 15. The wire tip is Imked with 
a Imking material 17 with hanger pin 16. The banger 
pin is fitted to fix and remove easily bl bole 18 at 
the rear tip of plate hook 8. 

[0009] Diagnostic capsule 2 is fixed to the inside of 
(me clqp 6. When a pair of clip 6, 6 Is ctosed, the 
cspsvik win be roughly on the center of clip 6, 6. As 
shown in Qgure 4, the diagnostic capsule 2 has red 
color sensor 21 to detect 0ie biological tissue color, and 
the adjacent tFangm'tter 22 to transmit ou^ signal of 
the red color sensor 21 to the external receiver (not 
shown in the figure). 

[OOtO] When the diagnostic capsule 1 is placed in the 
body cavity, at first the capsule 1 will be filled in the 
flexible mbe II, and the flexible taibe 11 will be led to 
the body cavity by fitting the hook 8 to the loop 7 on 
die rear end of clip 3 as shown in figure 1. Next, 
fimction of endoscopes and others will be applied to 
move tip of the flexible tube 1 1 to biological tissue 4 of 
the injury b the boity cavity. Next, pusher mbe 12 will 
press the medical capsule endoscope 1 from the 
flexible tube 1 1 to expand a pair 6, 6 of clq> 3 as shown 
bi figure 3(a). 

[0011] In this state, linking material 17 on die rear end 
of hook 8 win be pulled backward by means of 
manqnilatmg wire 15, and the rear end of clip 3 will be 
matched with binding cylinder 13 on the tip of pusho- 
tilbe 12. Therefore, clip 3 will be in chxse state to 
clamp on the body tissue 4. Next, when the fiexible 
tube 1! is retreated in this state, tube 13 wUI move out 
of the pusher cube tq> 12 to maintain close slate of one 
pair 6, 6 of clip 3 as shown in figure 3(b). Tbcrcfoie, 
one pair of cl^ 6» 6 will clamp firmly on tfie body 
tissue 4. Next, the dhtgnostic capsule will deted 
redness of die body tissue 4 through the led coh)r 
sensor 21. Output fiwntiie red color sensor 21 will be 
transmitted as electromagnetic wave to 


-608- 



the receiver outside the body (not shown in the figure) 
by means of the transmitter 22. That is, redness of the 
body tissue 4 can be observed from outside the body. 
[0012] C(«i9>ositioo in this applicatioa example has 
clip 3 on capsule 2 equipped red color seosw 21 
and transmitter 22. Therefore, die capsule 2 can move 
to aay iocatioa m the body cavity. In additioa» itdness 
cooditiQiis of the body can be mositoied from outside 
flie body. Fmthermore, the unit will be fitted to the 
body cavity wall by both clip 3 above and s^iape 
memory aUoy or others. 

{0013} Figure 5 shows the medkal capsule endoscope. 
This capsule endoscope 30 has capsule housing 31. 
The c^ule housmg 31 contams the receiver 32 and 
msaty (friving imits (e.g. motor) 33. The driving unit 33 
will push and pull various legs 34, and will push and 
pull firont stretching arm 35. The arm tip 35 has many 
handles 36. The tips of legs 34 and handles 35 have 
suction unit 37 to (^tch on the body cavity wall. 
[0014] Next, we wQI describe the perfbrmance of the 
medic^ c^Kule endoscope 30. In the duct cavity, the 
medical ca^ule endoscope 30 will stretch iq> legs 34 
simultaneously to hook on the duct wall 3S. When the 
capsule bousing 31 b moved from position A, the arm 
35 will stretch to the front so dial handle 36 will book 
on the duct cavity wall 38. Next, the legs 34 will pull 
hadi to original place simultaneously, and aim 35 will 
move forward to posmon B as shown as dotted line of 
the capsule housing 31 to &e guide, and die handle 36 
will be kejpl in original position. By repealmg this 
action, the capsule housing 31 can run. Ckxitrol of this 
action wfll transmit s^iml from the body outskle to the 
receiver 32, to manipulate as remote control. In this 
composition, the ni«Iical capsule endoscope 30 can 
have moving function. 

[0015] Figure 6 shows another medical capsule 40 
endoscope. The capsule 40 housing contains liqm'd 
magnetic substance (or magnet) 41. Furthermore, the 
medical capsule endoscope housing 40 has lead wire 
42 to transmit control signal of the c^ssole housing 40. 
This Dwdical capsule endoscope 40 is ins(^ed into the 
body duct cavity 43, 41 and inside the magnetic field 
from magnetic flux generator (field) 45 on the body 
surface 44. 

[0016] Next, by manipulating the magnetic fha (field) 
generator 45 to apply magnetic field (fhix) to the 
medical capsule emtoscope 40, the ms^^c fluid (or 
magnet) 41 will have magnetic fwce and move msfde 
the duel cavity by tracing the magnetic field (fiux) 
gOttrator. Iliat B, the medical capsule endoscope 44 m 
the body duct cav^ 43 can be led from outside the 
body. Hierefbre, this composition provkles bw cost 
and small size medical capsule endoscope 40 without 
complicated driving mechanism. 
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[0017] Figure 7 shows an example of the capsule 
endoscope moving in the artery. The capsule 50 
ouDtains capsule with cylindrical shape 52 diat notches 
with internal diameter of the artery 51. Outsaie of the 
capsule housing 52 has comb Aape slq>ping block S3 
to touch with the aiteiy internal wall'5l. The capsule 
52 IS partially exposed from its circumference and has 
a pair of moving wlieels 54, 54 to toll inside tfie arteiy 
51. 

(001 S] The moving wheels 54, 54 are located in pair 
and inserted in between by two gears 55, 55 in the row 
of wheels 54, 54. The gears 55, 55 will match each 
other like gear pump, and roll on the adjacent wfaeeb 
54, 54. Blood in the hollow pore 56 of the cylindrical 
capsule housing 52 will rotate the mutually matdi 
gears 55, 55. When gear 55, 55 is rotated by blood 
stream, wheels 54, 54 on the internal wall of tfce artery 
51 win be driven so that the capsule wifl move on the 
opposite duection of the capsule housing, 
[0019] Furthermm, the capsule 50 has gear to move or 
stop on opposite direction, and an electromagnetic 
wave remote control chitcb that is manipulated outside 
the body. In addition, the capsule 50 can be fabricated 
as an endoscope. Next, it can still be on the msert point 
of endoscope in general 

[0020] Figure 8 shows another medical capsule 
endoscope. Hie capsule 60 has elliptical spbere capsule 
body 61. The rear end of the capsule 61 is cmmected 
wid) elastic tube 62. The rear end of the capsule 
housing 61 has two side holes 63, 63 opening to the 
back side. The hoUow hnnen of elastic tube 62 above is 
in the capsule body 61, and connects with partition 
pipe 64 that connects wittt the side holes 63, 63. Tip of 
the elastic tube leader 62 is connected with air supply 
unit 66 that has elastic material air supply sphere with 
rather large mtemal cavity 65. Another t^ of the air 
supply sphere 65 has valve 67. 
[0021] When the air supply sphere 65 of the air supply 
unit 66 b pressed manually to send air in the sphere 65 
into side holes 63, 63 of the medical capsule endoscope 
60 tluougb the elastic tube 62, compulsbn fonc from 
reaction wtD cause the medkal capsule endoscope to 
hoM still in the body cavity. In diis conqMsition, 
simple stmcture medical capsule eadoscopc 60 can be 
&bricated and convulsion force applied. 
[0022] Figure 9 diows a deformed ocample of the 
medical capsule endoscope above. That is^ sn^ below 
siiape elastic lcg$ 6S» 68 are connected to each skle 
bole 63, 63 of the capsule housing. The elastic legs 68, 
68 will shrink and fbkl at low bdemal picssure. 
However, nrannal pressing of air supply sphoe 65 of 
the air siqiply unit 66 wiO feed air to side boles 63, 63 
of the inedtcal capsule endoscope 60 through the 
elastic tube 62 m the air supply sphere 65. 
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This will raise intenial pressure of the snake bellow 
shape elastic legs 68, 68 so that they will swell and 
stretch out Reaction force or kick bade lorce win 
move the medical capsufe endoscope 60 whhm the 
body cavity. This composition will give a sxnq>le 
structure medical capsule 60 with compulsbn force. 
Furthermore, if the elastic legs 68, 68 are made to set 
and release easily, it will be used as required anytime. 
In addition, ah* supply pump or water pomp (do not 
show b figures) may be used instead of the air supply 
sphere 62 to feed air to the elastic tube above 62. 
[0023J 

pBventifm effects] By using the diagnostic capsule 
endoscope in this invention for body cavity 
observation, the body cavity color wiU be detected as 
required without using endoscope examinatfoo ' as 
usual. Therelbre, endoscope observation wifl never 
generate pam to the patient In addition, since the body 
cavity waO color will be detected at any time, 
chnmotogical observation can be sufficiently 
continued. 

[Brief descriptions of figures] 
IFtgufcIl 



[Figure 1] Longitudinal cioss^section of diagnostic 
capsule eodosoq)e in one ai^lication example of this 
invenlion. 

P^gnre 2) Per^ctive view of die same diagnostic 

cspsah endoscope and clip. 

[Figure 3] Ilfaistrative application sequences of (be 

same diagnostic capsule endoscope. 

[Figure 4] Side view to show the same diagnostic 

capsule endoscope and cl^. 

(Figure 5] Perspective view to show applicadon state 

of the medical capsule endoscope. 

[Figure 6] Application state of o&er medkal capsule 

endoscope. 

[Figure 7] AppHcation state of moviqg cqsule in the 
artery. 

[Figure 8] Application state of another medical capsule 
endoscope. 

[Figure 9] Ilhistnttion of defonned application state of 
another medical capsule endoscope. 
[Explanations of legends] 

I ...Diagnostic capsule endoscope; 2 ...Diagnostic 
capsule, 3 ...Clip 
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